Introduction
In recent years, a discussion on coercion in general psychiatry has evolved [1] . Many authors have pointed out that the empirical basis for coercion is slight [2] and, consequently, various psychiatric wards in Germany [3] and Switzerland [4] [5] [6] have successfully transitioned from a locked-to an open-door policy. Coercion often starts with compulsory admission to inpatient treatment. A recently published Swiss study showed that one third of the involuntarily admitted patients were exposed to further coercive measures such as seclusion, restraint or coercive medication during inpatient treatment [7] .
According to the Swiss legal system, involuntary admission to inpatient treatment is one of the farthest-reaching incursions into personal autonomy. The formal prerequisites changed in 2013, as a new federal legislation (Kindesund Erwachsenenschutzrecht, KESR) was established. A person suffering from mental illness, including substance use disorder (SUD), mental retardation or severe neglect can be admitted against their will to a suitable institution, if necessary treatment or care cannot be provided otherwise [8] . However, an involuntary admission should be considered only when its main goal can be achieved with this measure and a suitable setting exists. This order, however, can and has to be suspended by the psychiatrist providing the coerced treatment if the underlying criteria are no longer fulfilled.
Local public authorities predominantly delegated the responsibility for compulsory admissions to medical doctors [9] , and different local implementations have contributed to a high variability of involuntary admission rates in the different cantons: for example,. 37% in the canton of Aargau and 4% in the canton of Geneva [10] . In contrast to the canton of Geneva, in which only specialised doctors are authorised to order coerced inpatient treatment, every medical doctor can do so in the canton of Aargau.
Although some psychiatric addictions units in Switzerland, such as the University Hospital Basel [11] or the Geneva University Hospitals [12] , aimed to reduce the use of coercion in the treatment of SUD, a recent study on compulsory admission in the canton of Zurich showed that SUD still was the second most prevalent diagnosis in involuntary admitted patients.
This finding might not be unexpected as, specifically in SUD, ambivalence toward initiation or maintenance of treatment is common. In fact, a large proportion of research in SUD addresses the goal of overcoming this ambivalence without the need for coercion, with treatment approaches such as motivational interviewing [13] . The association between SUDs and the use of coercive measures is also supported by a study from Finland, which showed that a SUD was a significant predictor for the use of restraint [14] . Proponents of coercion argue that the definition of addiction implies a loss of control over substance use, with the disorder "coercing" behaviour. Therefore, restricting autonomy of addicted patients at the outset of therapy may in fact be necessary in order to reinstate autonomous behaviour [15] . Advocates of coercion in SUD often cite clinical studies from forensic-psychiatric settings that suggest some merit of coercion in SUD [16, 17] . Research indicates that involuntary approaches promoting therapy instead of prison might show similar effects as voluntarily initiated treatment [18, 19] . However, there is also evidence that voluntary treatment yields better results than coerced therapy [20, 21] and it is a widely accepted fact that coercion has a negative effect on the therapeutic relationship [22] , thus influencing outcomes.
Research on compulsory admission to psychiatric treatment itself is scarce, and there is even less information available for the treatment of SUD. The effect of compulsory admission in SUD treatment on variables such as length of stay (LOS) or leaving treatment against recommendation remains elusive. In SUD treatment, retention is often used as a primary outcome parameter and can be quantified by the LOS in inpatient treatment. Longer LOS in SUD is associated with lower substance use after discharge [23, 24] and lower readmission rates [25] . Furthermore, treatment outcomes are worse if treatment is terminated prematurely or against the recommendations of the therapists [26, 27] . One study from Israel suggests that a smaller proportion of involuntarily admitted patients were in remission at discharge compared with those who were discharged after voluntary admission [28] . However, the authors claimed that involuntary admission was associated with a longer time to the next hospitalisation.
To the best of our knowledge, the clinical course of involuntary admission for the treatment of SUD in Switzerland has not been addressed in research so far. Therefore, this study aims to compare the clinical course of involuntary and voluntary admissions for SUD inpatient treatment.
Methods

Setting and sample
The mental hospital of the Psychiatric Services Aargau (PDAG) provides inpatient treatment for the approximately 650,000 inhabitants of the canton of Aargau, Switzerland. The canton of Aargau consists of both urban and semi-rural parts. The hospital of the PDAG is the only facility providing acute psychiatric inpatient treatment in the canton (for more information on the catchment area, see [29] The study was approved by the responsible regional ethics committee (BASEC 2017-01533) and received no financial support from any public or commercial funding agency.
Data collection
Information on patients' age and sex, termination of treatment against recommendation, LOS, length of coercion, length of voluntary treatment after removal of coercion and all psychiatric diagnoses according to ICD-10 was drawn from the medical database of the PDAG. In order to assess clinical severity, we also incorporated the Health of the Nation Outcome Scale (HoNOS) [30] , which is assessed routinely in all inpatients of the PDAG. The HoNOS is an established rating instrument for the assessment of symptom severity and social functioning in patients with mental disorders. It consists of 12 items measuring four broader categories: behaviour, impairment, symptoms and social functioning. Each item can be rated from 0 to 4, resulting in total values between 0 and 48. According to the thresholds suggested by Parabiaghi [31] , total HoNOS scores over 13 are considered to indicate a severe stage of illness, whereas lower scores indicate a rather moderate stage of illness. In this context, recent research has confirmed that the HoN-OS score is able to predict service utilisation in patients with substance-related disorders [32] . Cases without SUDs were excluded from the analysis.
Data analysis
Data regarding age, sex, LOS, HoNOS, ICD-10 diagnosis, substances used, and termination of treatment against recommendation were first analysed descriptively. Afterwards, data of both subgroups (i.e., patients admitted voluntarily and patients admitted involuntarily) were analysed separately. As data were not normally distributed and generally skewed by extremely large or small values, we used non-parametric methods for all statistical tests. Group comparisons were calculated using the Kruskal-Wallis test. All analyses were performed with IBM SPSS, version 23.
Results
From November 2016 to October 2017, 636 patients were admitted to the Department of Addictive Disorders. Of these, 28 were excluded from the analysis as they had no SUD and were admitted to the Department of Addictive disorders because of lacking capacity in the other departments of the PDAG. Of the remaining 608 patients, 79.4% (n = 483) were admitted on a voluntary basis and 20.6% (n = 125) involuntarily. If a patient were admitted more than once, we analysed only the first treatment case for each patient in order to avoid interdependencies. There was no significant difference regarding distribution of sex within the two subgroups (table 1) .
Of all patients, 9.9% (n = 60) were admitted as a result of intoxication. Admissions for intoxication could further be separated according to the combination of with or without substance dependence, and with or without harmful substance use. More than 80% of the intoxicated patients (n = 49) suffered from additional harmful use (n = 12) or dependence (n = 37), only in 18.3% of the patients with intoxication, no harmful use or dependence was diagnosed. One percent of the patients (n = 6) showed a harmful use of substances, 49.7% were admitted for the treatment of substance dependence (n = 302). A clinical state of withdrawal leading to admission was found in 0.7% (n = 4), and 2.3% suffered from drug-induced psychotic disorders (n = 14).
Dual diagnosis was found in 36.5% of patients. The combination of psychotic disorders and SUD was present in 4.9% (n = 30), a combination of affective disorders and SUD in 19.6% (n = 119), a combination of neurotic disorders and SUD in 3.6% (n = 22), and 8.4% suffered from both personality disorders and SUD (n = 51).
In voluntarily admitted patients, referral for the treatment of substance dependence was the most frequent reason for admission (58.8%, n = 284), followed by affective disorders in combination with SUD (22.8%, n = 110) or personality disorders in combination with SUD (7.2%, n = 35). In involuntarily admitted patients, intoxication was responsible for 45.6% (n = 57) of the admissions, and 14.4% were admitted for the treatment of substance dependence (n = 18) or of personality disorders in combination with SUD (12.8%, n = 16).
We found alcohol to be the predominant substance used by the patients (64.1%, n = 390), followed by opioids (9.7%, n = 59), cocaine (7.2%, n = 44), cannabinoids (7.2%, n = 44) and multiple drug use (6.6%, n = 40). The distribution of the substances used did not differ significantly between the subgroups.
Termination of treatment against recommendation was encountered in 25.5% (n = 155) of all patients. In voluntarily admitted patients, 21.3% (n = 103) terminated treatment against advice. In involuntarily admitted patients, this proportion was 41.6% (n = 52). The distribution of termination of treatment against recommendation in both subgroups differed significantly (χ 2 = 20.6, degrees of freedom
A proportion of 39.8% (n = 242) patients were discharged from the facultatively closed ward. Among these patients, 27.7% (n = 134) were admitted voluntarily and 86.4% (n = 108) involuntarily. The distribution differed significantly (χ 2 = 142.6, df = 1, p <0.001) between groups.
The mean total HoNOS score in the involuntarily admitted patients was 19.5 (± 48.5), the median was 14.2. The total HoNOS score was significantly higher in involuntarily admitted patients (χ 2 = 9.4, df = 1, p <0.05). Among the subscales, we found a significant difference between the subgroups only for behaviour (χ 2 = 32.8, df = 1, p <0.001), but not for impairment, symptoms or functioning (table 2) .
Mean LOS for all involuntarily admitted patients was 18.8 (± 26.1) days, the median was 7.0 days. Mean LOS in voluntary admissions was 23.2 (± 17.5) days, the median 20.0 days. LOS differed significantly between both groups (χ 2 = 28.3, df = 1, p <0.001). In the group of involuntarily admitted patients, the mean duration of involuntary status was 11.2 (± 21.5) days, the respective median was 3.0 days. After repeal of involuntary status, the mean duration of voluntary treatment was 6.5 (± 12.7) days, the median 0.0 days, indicating that many patients left treatment on the day of admission (table 2). As illustrated in figure 1 , more than 75% of the involuntarily admitted patients remained in treatment for less than 10 days, but there was also one patient who stayed for 145 days. In the voluntarily admitted patients, the proportion remaining in treatment declined much more evenly and the longest LOS was 108 days. Table 1 : Distribution of sex, diagnoses leading to admission, predominantly used substances and proportion of patients that terminated the treatment against the recommendation for all patients with SUD and for the respective subgroups. 
All
Discussion
The demographic findings in our study are in line with the literature on SUD. Overall, male sex is more frequent in SUD. In contrast to a study from Norway, which showed a higher proportion of female patients in the involuntarily admitted patients [33] , we did not find a sex difference between voluntary and involuntary admissions. Whereas in the Norwegian study this difference was explained by the notion that female patients might be considered more vulnerable by the evaluating doctors, this factor obviously did not influence our sample. Moreover, we did not find a significant difference in mean age between both subgroups. Thus, our findings suggest that coercion is not related to age.
For compulsory admissions, intoxication was the most common reason for admission, but this was less often the reason for admission in the voluntary group. These results suggest that, in Switzerland, compulsory admissions of SUD patients often happen in the context of intoxication, where patients may be more likely to come into contact with admitting health authorities, owing to aggression, violence, or medical complications such as respiratory depression, for example. However, it has to be kept in mind that more than 80% of all intoxicated patients also fulfilled the clinical criteria for harmful substance use or dependence, thus warranting SUD treatment in addition to management of the intoxication.
In voluntarily admitted patients, admissions in order to treat dependence syndromes were more common than in the involuntary subgroup. However, given the high rate of concomitant dependence or at least harmful substance use diagnoses in intoxicated patients, there appears to be a substantial overlap between these diagnostic categories. Substance-induced psychotic disorders and withdrawal states were rather more likely to be found in the involuntary subgroup than in the voluntary subgroup. Harmful substance use was scarce in both groups.
Admission due to dual diagnoses contributed to one in three admissions. This proportion appeared to be slightly higher in the voluntary group, in which the most prominent dual diagnosis was the combination of affective disorders with SUD. In the involuntary group, however, the combination of personality disorders with SUD prevailed. This combination is known to be associated with more legal and social problems, greater mood disturbances and impulsivity [34] . In a study on aggressive behaviour preceding admission, patients suffering from personality disorders showed aggressive behaviour more often than, for example, patients with psychotic disorders [35] . The rates for psychotic disorders (4.9%) or neurotic disorders (3.6%) in combination with SUD did not differ across both admission subgroups.
The total HoNOS score was significantly higher in involuntarily admitted patients. This finding derives most likely from the subscale for behaviour. This can probably be explained by the significantly different distribution of diagnoses in both subgroups. As already mentioned, we found a rather high rate of intoxicated patients in the involuntary group. Behavioural disturbances are classified under criteria B of the ICD-10 criteria for intoxication [36] . Patients with intoxication thus automatically score also in the respective HoNOS scale. Other items that define the behavioural score in the HoNOS include suicidality or self-harm. These are also frequent criteria for coercion in Table 2 : Age, Health of the Nation Outcome Scales (HoNOS) score, length of stay, length of coercion and length of stay after release of coercion for voluntarily and involuntarily admitted patients (range is displayed with minimum and maximum values of the respective variable. the Swiss legal system. Against that background, the significant difference between the groups was not surprising. However, bearing in mind that involuntary admission should be restricted to patients for whom no other alternative to provide care exists, one might expect differences in the scales for impairment, psychopathology or social functioning, corresponding to higher clinical severity in the involuntary group. Our findings indicate, however, that both groups have many more clinical and social similarities than differences, and that mostly behavioural deviations determine the mode of admission.
Voluntary admission
Although clinical characteristics did not differ as expected, we found clear differences regarding the course of treatment. Compulsorily admitted patients spent significantly less time in hospital treatment than patients who were admitted voluntarily. Furthermore, our data show that the involuntary status is often removed by treating physicians within the first days of treatment. The mean length of involuntary status was 3 days. Figure 1 shows that, in more than 50% of the patients, the coercion was already removed by the treating physician on the first day of treatment. Thus, after very short duration of hospitalisation, most patients no longer fulfilled the criteria for compulsory treatment. The most likely explanation might be seen in the relatively large proportion of intoxicated patients in the involuntary group. With the acute effects of intoxication subsiding, the behavioural disturbances equally resolve. In light of the obviously problematic pattern of substance use leading to admission and the high rates of substance dependence in these patients, longer treatment episodes are often indicated from a medical perspective, in order to achieve sustainable treatment results. The fact that only a few patients remained in treatment once coercion had been removed suggests that involuntary admission may not facilitate voluntary treatment continuation. The median length of voluntary continuation of treatment after discontinuation of commitment was 0 days and was therefore disappointingly low.
Furthermore, the rate of patients who terminated treatment against recommendation of the treating physicians was twice as high in involuntarily admitted patients and differed significantly from voluntarily admitted patients. Therefore, we conclude that involuntary admission only rarely contributes to a sustained treatment of SUDs. These findings indicate that coercion may not be the best option to facilitate adequate treatment of SUDs. However, we did not investigate the number of these patients initiating or continuing outpatient treatment of their SUD.
There are some other limitations to our study that have to be considered. We could show that LOS differed between groups; however this finding has to be interpreted cautiously. Factors such as the high proportion of intoxication or the higher total HoNOS score in the involuntary group might contribute to this difference. Although involuntarily admitted patients in our study may also have been treated on open wards and voluntarily admitted patients in a closed setting, the setting might also contribute to our findings, because most involuntary admitted patients were staying on a facultatively closed ward. According to Hotzy et al. [37] , even the experience of a physician ordering involuntary admission might influence the LOS. It is therefore conceivable that many other factors contribute to our findings, which render causal interpretation of our data difficult.
Since our study was retrospective, we had to rely on the clinical diagnosis and information instead of using structured or semi-structured interviews or more systematic assessments. Larger and prospective studies on the subject are therefore encouraged and might contribute to a better understanding of the clinical course of involuntary admissions in SUD.
In SUD, the individual treatment goals are manifold and extend from harm reduction to abstinence. Whereas there is no doubt that psychiatric interventions can help to achieve these goals, it is clear that not only medical treatment leads to remission of the disease. A prerequisite of compulsory admission in Switzerland is that commitment must be the only option left to avoid harm to the patient and/or others, and the coerced treatment must be suitable to overcome this harm. Involuntary admission for the management of intoxication may help to avoid harm from intoxication, but our findings suggest that it may not contribute to a sustained inpatient treatment of the underlying dependence. There are many ways to remission from substance use disorder, and several studies on the clinical course of addiction show that patients may recover even without any intervention [38] [39] [40] . With this in mind, the notion that there may be no other options than involuntary admission appears to be questionable.
Conclusion
Involuntarily admitted patients show poorer health and social functioning as measured by HoNOS compared with those with voluntary status. This difference is probably driven by behavioural abnormalities, which may be related to intoxication. In involuntary admissions for treatment of SUD, LOS is significantly shorter and the proportion of patients who leave treatment against recommendation is twice as high as in voluntarily admitted patients. We conclude that, at least in involuntary admission according to the Swiss legal system, these admissions do not lead to sustained inpatient treatment. Furthermore, if treatment is initiated on a compulsory basis, a subsequent switch to voluntary treatment status appears to be uncommon. As short LOS and termination of treatment against recommendation have been related to an impaired outcome [23, 24, 26, 27] , we suggest refraining from involuntary admission whenever possible and rather promote motivational approaches in order to facilitate adequate treatment for SUD.
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